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The present invention relates to the use as a 
cerebral therapeutic n^ont of 1 , 4-<iihydro-2, 6-dinc Vnvl-1- 
(3 f -nitrophenyl)-pyridine-3-0-methoxy ethyl ester ;-5-(ico- 

propyl ester). 

It is already Scnown that 1 ,4-di hydro ry rid ino 
derivatives can. be U3ed as coronary ar,onts and agents ar.ftinot 
high blood pressure (compare DT-OS (Gernon rufclieVd 
Specification) 2, 117. 571). The above-n.er.tio«ed ccnnew i:as 
already been described, in BrItUh Patent: Specification 
1*358,951, as a compound having a coronary action. It has 
also been disclosed that certain basic 1 ,4-dihydror ridine 
esters have a cerebral action (compare DT-C3 (Gerrar. 
Published Speci^a^on)-2,302.866 and DT-OS (Gsr-an 
Published Specif icat ioi*) 2 , 407 .115). 

It has been found that the coraro-^nd 1 . 4-dihyd-o-2 . 6~ls 
dimethyl-4- ( 3 ' -nitrophenyl ) -pyridine-3- ( f3-n* thory ethyl 
ester)-5-(ir50T ) ropyl cs tor) (hereinafter called Bay e 9736) has 
a very advantageous action on cerebral circulatory disturbances 

According to tho present invention there are provided 
pharmaceutical compositions containing, an active 
ingredient. 1 ,4-dlhydro-2 , 6-dlsMthyl-4- (3 f -nitro- 
phenyl)-pyridinc-3-(p-methoxyethyl eoter)-5-(ioc?rocyl rater) 
in admixture with a solid or liquefied gaseous diluent or in 
admixture with a liquid diluent other thar. a solvent o-r c. 
molecular weight less than 200 except in the presence- a 
surface— active agent, 

Surprisingly, the compound used according to the 
invention exhibits, in very low doses, a cerebral-specific 
action, which mr\kos it pccniblc to use it for tho tvent-v. 
of cerebral insufficiencies, in particular cerebral 
circulatory disturbances of various origins. The coirrcnnd is 
superior to known substances having a cerebral action, both 
in the strength of its action and in its type of action and 
specificity. 

It la particularly suitable for the treatment cf 
cerebral vascular diseases due to age and sclerosis, as well 
as cerebral hypoxi doses, post-traumatic brain damage, general 
weaknesses in cerebral performance of vascular and metabolic 
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origin. l«b*Unc. and oth« v.tlbular iU*m— 
defective vision of vascular origin. 

Such a p~.rful •«« or8.n-.p.cl£lc c.r.br.1 action 
t*. not hlthorto b..n dlaclo..d with r.ga«d to th. •£«^ f 
» c.r.br.1 th.r.p.«tU ...«*. k»~» fro- the .ft. of th. .rt. 

The comnound 1 ,4-dihydro-2,6-dimethvl-4-<3' -nitro- 

ester) is ocxaincd in a -r.ner vhicr. in in ixcalf ..»..». fo. 
Q:i exanple by reacting 5-nitrcbensylideneacetoaoetic *c 14 
10 eC>...«.« W .*hyl ester «lth P -nT.inocrctonic ^ " 

in an inert organic solvit at elevated ter.perata. c . in- 
>^ conpound has 2 melting noint of 125 0. 

Further possible preparation processes are &, 
in DT-OS (Gernan Published Specification) 2, 1 1 / .571 cni -i-0» 
fSe~nan Published Specification) 2,117,575. 
" Uerna Ve advantageous organ-specific action of the co.pouna 

according to the invention is coupled with a very 
tolerance and a long-tar* period of action. A ccn^on 
: with 2.6-dinethyl-4-(3'-nitrophenyl-1 ^^ihydropyri^nc.^O 

dlca,bo*ylic acid ^'^^^^^^J'^^ 
e.ter. which is Identified *■ * particularly acci ^ 

<n DT-03 (Geriran Published Specification) 2.407,1 '■'.>. .~..io«. 

Itself that the conpouni according to the invention causes 

not only a olgnificantly greater increased cerebral blood 
„ aunply. but. in addition to the longer period of action. 

also has a more advantageous action profile. 

The surprising advantageous properties may b« 

Illustrated by the following investigations: 

After enteral and parenteral administration in a v.de 
, . mm t _ 1l ~.blood.d anlMli, .uch a. dog., cat., 

ZTJ-L* according to th. invention Incr—a. e.r^r.1 
Ch. co-pound dilating action U In th. for. 

circulation, the crabral-vaso »u»i.«» 

rl». .«*«. • »- *~» ' — W T 

„„,, to Ch. cr.br.! V....1.. ThU «,^rUU» 


( t -3- 
rredilcctivity of W» ocvebro-vor.c.ilnr noLen *irr.i"-- v-rtlv 
differentiates the compound according to tne 

all the commercially available preparations of this cat. , , 
and from other dihydropyridine derivative* for wn.«n --- 
tain cerebral-dilatin- action has been declared in .n.«l 
experiments (compare DT-03 (German Published S^::^.,) 

2,407.115; YC-93) „„„„ 

Effective wroohylaxis and therapy of the eonsre 
of an ischacmic cerebral ir.sult can be carried cut oucc.cs- 
fully «ith the compound according to the invention, thas, 
*or example, in cats. r cst-ischaemic restricted cerebri 
circulation is completely prevented, post-ischeeaic en«r.j». 
in the electroencephalogram are significantly icprcrc- aao 
the mortality after an expericental cerebral ir.su-." is 

drastically reduced. • 

The compound according to the invention xe unnvallea 
m this cerebral anti-ischaemic action when administered to ymrm- 
oTo^d ic ha. not toe- P-.iblo to achtov. .«ch .« 

action with anylpf the «l«ttog ph.r-c^tte-1. to this category. 

Learning and memory disorders of vascular and non- 
vascular crigin induced experimentally in rats and rcice 
(cerebral ischaemia, hypoxia, convulsions and enforced lack 
of sleet), inter alia) are, surprisingly, signif isantly 
Unproved or completely restored to normal by treatrcr.t vxth 
the compound according to the invention. The ^orpounJ is 
far superior to commercially available preparations tr.e 

extent of this action. 

The ourorisins advantageous action of the carr.r-ur.rt 
according to the invention nay be illustrated by v;ay of 
example by the data in the following table. 
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' The present invention alno nrovidos phareaceutlcaL 
compositions containing, as active ingredient, the cosyound of 

the invention in the form of a sterile and/or chyoicle-irally 
isotonic aqueous solution. 

Tho invention elso provides a medicament in dosage 
unit fom comprising tho aespoand of the invention. 

The invention also provides a medicament ir. t.-.e fcrr. 
cf tablets (including lozenges and granules > . drc-^c?. 
capsules, pills, wnroulco or sup-ositorle* coo-jnrisiiv- n 

-~comr<?-*nd of * he invention. 

"Medicament" as •••3?d in thi3 Specification reaas 
rhysically discrete ec>^rr:it oorticne smitabi* for t-.Mical 
administration. "Icdica.-.ent in dosas* unit form- rs ««eo 
in this Specification cenns physically «iocrc*r cS - v,-.n'v 
units suitable for cedical administration esch containing 
„ aailv dooe or v. cult! rle (-.-.p to four tiacn) or 
nultip'le (down to a fortieth) of a daily dona of fr.s coff.no-.wd 
of the invention in association with a carrier and 'or 
enclosed vithin an ervelcce. V.Tiather toe r. salcor-er.t 
contain? a daily dose cr, for example, a half, z thlr* cr 
a quarter o.<* a daily dose will dep. nd on vhaMior f«2 
medicacent is to be administered once or, for e>:a.T?l*. tt.ice, 
three tines or four tines a day respectively. 

The phaxMceutlcal cantos ltlons according to the 

Invention -ay. for ex— pi., take the for. of suspensions, 
solutions and euilslons of the active Ingredient In aqueous 
or non-aqueous diluents, syrups, granulates or powders. 

The diluents to be used ir pharmaceutical compositions 
(e g granulates) adaoted to be formed into tablet* , drakes, 
capsules and pllla include the following: (a) fillers and 
extenders, e.g. starch, sugars, mar.nitol, and silicic ncio; 
(b) binding agents, e.g. carboxycethyl cellulose and ox;,cr 
cellulose derivatives, alginates, gelatine and polyvinyl 
pyrrolidone; (c) moi.-turiaing agents, e.g. glycerol; 
<d) disintegrating agents, e.g. agar-agar, calcium carbonate 
and sodium bicarbonate; (e) agents for retarding dissolution 
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«.«. wiraffini (f) resorption accelerator., e. G . o.u*tnrr.ary 
•snonium compounds; («) surface active agents, e.g. s«t..X 
alcohol, glvcerol mono.tearate, (h) adaptive ,arri~.. 
e.g. kaolin and bentonite, (i) lubricanta. e.g. 
calcic and magnesium atearate and eolid ^lyethyl ^/^.a. 

The tablets, dmsoeo. capaulea and rills fc.-~ 
the r^rmaceutical ccanoaitiona of the invent can t« 
the customary coating, envelope, and protective 
which my contain opacifiers. They can bs eo constated 
that they releaae the active ingredient only cr ^- a ~^ 
ia a particular part of the inteatinal tract, poasibly over 
a weriod of time. The coatinge , mvelcpea and protecw-ve 
caWicee nay be made, for ezample, of polymeric suostar.ces 

Th~ ingredient can also be made up in micro ta-ar- -1» 
forn together with one or aeveral of the •bova-aentiM.e 

diluents^ diitteat8 t<> in pharr=3ceui: icol ccxpositlona 

adapted to be formed into nuppositorlea can. for c rr.rrrlc co 
the usual water-soluble diluents, such as polyethylene 
glycols and fata (e.g. cocoa oil and high esters [e. S . C.^- 
alcohol with C l6 -fatty acid]) or mixtures of th-t :-.xbchm. 

The ph.r-ceutlc.1 compaction, which are .olution. 
and —laion. can. for example, contain the cu.eom.ry 

/ ~f course the above-mentioned exclusion of 

diluent, (with, of course. the ln the 

.olvcnts having a molecular weight below ZOO exc P 


e 


< 

oresence of a surfcce-netivc agent), such an colvcn;=. 
dissolving agents and omulsifiers; specific esnanles oz 
each diluento are «ater, ethyl alcohol, icepropyl alccncl. 
ethyl carbonate, ethyl acetate, bensyl alcohol, ber.z-1 ^ 
5 fconsoate. propylene cir=ol, 1 ,3-butylcr.e /-ly.-sol, cir ^h;;.- 
, fermaaide, oils [for exanple ground nut oil]* glycerol, 
tetrah.vdrofuri.iuTl olsshol. polyethylene precis nc xatiy 
acid estera of sorbitol or fixtures thcreD?. 

Por parenteral administration, solutions and eeulalona 
10 should be sterile, and. if appropriate, KLood-ieotcriic. 

The uhamaceutieal conpositions which are suspsr.eions 
can contain the usual diluents, eueh as liquid dflu?-.ts. 
e.g.vater, ethyl fslcohol, propylene c V=cl. surfa^-ctive 
events (e.g. ethoxylatei isostearyl alcohols, polyos;.— 
15 ethylene sorbite and sorbitana esters), eicroeryatolli:--c 

cellulooe. aluminium metahydroxide. 'oentonite. a^.r-s^ar and 
tragecanth or mixtures thereof. 

All the pharmaceutical compositions accordi.v 'o trie 
invention can also contain colouring agents rxrA ?rsr-'rvntiv,rr 
20 as veil aa per tones and flavouring ?.drt1tior-3 («.,». J a; ;-cr;.'.int 
oil and eucalyptus oil) and sweetening agents («.{?• 
saccharin) . 

The pharnaceutical compositions according to tr.e 
invention generally contain from 0.1 to 9Z;- of the irtivc 
25 ingredient by weight of the total composition. 

In addition to the compound of the invention, the 
charraccutical compositions and medic agents according *c the 
invention can also contain other pharmaeeutically active 
compounds • 

30 Any diluent in the r.cdicanents cf the prcssr.^ 

invention may be any of those mentioned above in relation to 
the pharnaceutical conpositions of the present invention. 
Such medicaments, nay include solvents of molecular «ei >3 ht 
less than 200 as sole diluent. 

35 The discrete coherent portions constituting the 

*odicam«nt according to the invention will generally be 
adapted by virtue of their shape or packaging for uedical 
administration and may be, for example, any of the following 
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tablets (including rosonfles and granulates) • pills* ' ra^c?, 
capsules* Buppooitorics and ampoules. So.t/» of these forr..-: 
may be made up for delay od release of the active irvrredienz. 
Some, such ao capsules, include a protective envelope :*hich 
5 renders tho portions of tho medicament physically «iccr«tc 
and coherent* 

The preferred daily dose for intravrnovTs eA-inlffTra- 
tion of the nenicanente of the invention to wer»-blood*d «n 
O.M to3ifOt active Ingredient, and U«5 cm 25 m* of 
lO a fttfae l -m-**"" * for enters 1 adainietration. 

The production of the above -went toned pharmaceutical 
cenpooitions and mrdicar:e:it3 is carried out by any .r.^-hod 
fcnovn in the art, for example, by miring the active 
inGredient(s) *.fith the diluent (s) to form a pharmaceutic-! 
15 composition (e.3. a granulate) and then f erring the 
composition into the medicament (e.g. tablets). 

This invention further provides a method of cor bat ir. * 
(Including prevention, relief and cure of) tho above- 
mentioned diseases in wan-blooded aniaals, *iieh 
20 comprises administering xo the animals a ccr.rcur.d cf the 
invention alone or in admixture with a diluent or in the 
form of a medicament according to the invent r.-i 9 

It is envi3ajed that these active compounds vill be 
administered cerorally, pnrcntcrally (for example i -tr>- 
25 muscularly, intrapcritoneally, subcutaneously and intra- 
venously), rectally or locally, preferably orally. Preferred 
pharmaceutical compositions and medicaments are therefore 
those adapted for administration 3uch as oral administration. 
Administration in the method of the invention is preferably 
50 oral administration* 

In general it has proved advantageous to administer 
amounts of from 0.0001 to 0.5 m3/k~. preferably 2. 001 to 
0.1 oe/fcg, of body weight per day in the case of intravenous 
administration and 0.001 to 1 mc/k ; ~, preferably C.01 tc 0.5 
35 mg/kc, of body weight per day in tho case of enteral 

administration, to achieve effective results. Ncverthelern, 
It can at times be necessary to deviate from those dosage 
rates , and in particular to do. so as a function of the nature 


( 

end body vei G ht of the — -blo"«2l".d «ni-L .ubj.ct to be 
treated, the individual reaction of this subject to tne 
treatment , the type ox' formulation in which the active 
ingredient is ad-iinietcred an* the mode in vhich tr.e 
5 administration io carried cut, and the point in tho v 

of the diacooe or interval at which it in to be ^^"^v 
Thus it may in some case sufficient to use than the above 

mentioned oininum dosage rate. while in other eiM the upp«r 
liait mentioned must be exceeded to achieve the desirec 
10 results. Where larger amounts are administered it en-- te 
advisable to divide these into several indivicual 
administrations over the course of the day. 

The following Examples illustrate pharmaceutical 
foraulations according to the present invention. 

" Soft gelatine capsules with 5 n 5 of active cc-pound 
per caosule. 

A solution of the following composition io crcparoc 

for about 10,000 capsules: 

SAT e 9736- active compound 58.8 3 

Glycerol * 
Folvethylene glycol 400 3.33^.2 c 

Vater 40Q '° * 

4,532.0 n 

The solution is filled into oblong soft gelatine 
capsules of size 6 minins. The capsules are suitable for 
chewing or suallc»;in/> 

Tablets, coated tablets or drawees vith 10 nr cf 

30 active compound : 

The following acounts relate to the production of 

100,000 tablets or cores: 

BAY e 9737, finely ground 

active conpound 1 ,00 kg 

setose 10 ' 25 k * 

Starch 2.70 kg 

Hicrocrystalline cellulose 2.70 kg 
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Xho above ccuotitucnta arc ai*cd in a plarc^y :~::r S 
and or. then mixed with o solution prepared frcra 
Slyvinylpyrrolidone (molecular 
„oight. for example. 25.000) 1.20 W 

Polynorbato 80 UST (Tveon PO ) and . * ■ . 

nbout 4.00 ..." 

S^T^rture is cvnaulated in a rannor vhlch 1. in i—lf 
Mm, oy e~atin C the drying the moist mass. 

— — - Kagneaiuo etearate u * * *** 

ir^Tadded. The finished tablet r.i.turc of 18 *j -s 
prcsaed to convex tablets welching ISO * C . The a*™. -or 

the tablets is 8 mm. e - 
Tne tablets can be lacquered or coated in a ra.-i«. 

which 18 In itoelf known. 

^ S5fia ^oos vith 4 mg of active compound per =1: 

The follovins solution is prepared 
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BAY o 9736 » active compound 
96£ strength ethanol 
Liquid flavouring 
Methyl pnraben 
Polyethylene glycol 400 
tjiyA strength auear syrup 
Foodstuff colorant (Gelborange S) 

Uater to 

— xneTctive compound, methyl paraben and flavourxn ; . 
arc dissolved at room temperature. Polyethylene f*™* 
<Z and the V* atrength au 5 ar eyrup are th,n slcv:^ ^dcd. 
tSlst stirring. 1he colorant is dissolved and the solut.cn 
lo made up to 1.000 =1 "ith vater. 

The solution is filled into brown bottles, xt c-u-so 
being possible to add sweeteners, if desired. 


sVruo with 10 ng of active conpound per 13 .-- 


\i BAY e 9736, active compound 


1 .0 

JM| Kethyl parabeu *»e.Vo 
^ o6£ strength cvthrmol 25 • 

/;.o 

1C0.0 
2 r i0.0 


Liquid flavouring 
Polyethylene rlycol 400 

Glycerol ^ 

50^ ctrenrth aucr.r oyrup 5°°-' - 

in Foodstuff colorant Oelboranne S C.5 

_>'ntor to . 
~^ The preparation is carried out analogously . 

Example 3* 


